Study objectives-There are few data describing disability and health status for ethnic groups. The disablement process involves social influences, which may include minority status. Cross sectional data were examined to investigate the relation of ethnicity to disability. Design-A stratified random digit dialled sample of women aged 40 and older. Disability and health status were measured as functional and activity limitations, work disability, and days of poor physical and mental health. Setting-United States. Participants-Women interviewed by telephone included 774 white, 749 AfricanAmerican, 660 Hispanic, and 739 Native American women. Main results-The prevalence of disability was higher among minority women when classified by general health status, and the need for personal care assistance. There was a striking excess of work disability: 3.5% of white women compared with 7.1% to 10.3% for minority women. The diVerences were reduced when adjusted for other risk factors and socioeconomic status. White and minority women reported more similar disability when it was defined by poor mental and physical health days. Conclusions-Disability is correlated with social and demographic characteristics as well as medical diagnoses. Ethnicity also is associated with disability and may be part of a social context for disablement. Future research should concentrate on the temporal sequence of disability. Consistent definitions of disability will facilitate this research.
Public health researchers continue to broaden the types of health events they study and now include not only the aetiology of specific diseases and mortality, but also the outcomes of disease. Outcomes include heterogeneous conditions classified by general health, function, and disability status. Both surveillance activities and analytic research examine these health diVerences among groups to report and understand disparities. In the United States, public health scientists and practitioners recognise decrements in health and health risk factors based on race and ethnicity and these were targeted in Healthy People 2000, an agenda for public health goals. For example, Healthy People 2000 included a goal of reducing the prevalence of overweight among minority women.
1 However, there are few national level data gathered specifically to explore these diVerences, and even when data are available, they have usually been examined for specific disease diVerences and not for ethnic diVerences in generic health indicators. In fact, the acquisition of data on the health of minority groups is itself a public health goal in the proposed public health agenda, Healthy People 2010. 2 The proposal also has a considerably enlarged agenda for disability and health compared with the preceding American public health targets. An even more specific question of interest is whether ethnic groups diVer by functional levels, health status, and/or disability.
The theoretical model describing disability and the disablement process recently has been revised by the World Health Organisation. 3 This model describes and classifies people by impairment (biological level, for example, a spinal cord injury, arthritis) and function (body level, for example, walking), but also includes important aspects of the context, especially the environmental context, with which the person interacts. The context in conjunction with impairment can produce diVerences in participation at the societal level. Thus, disability is the preventable health state of interest in this model rather than prevention of the primary impairment. Membership in minority groups may be one contextual level characteristic that leads to diVerences in disability. For example, arthritis is a common condition among American women of diVerent ethnic groups, but differences in culture and social environment and/or barriers may result in diVerent functional levels, or diVerences in work participation, between ethnic groups. This study reports on ethnic diVerences in health status and disability from a national sample of white and minority American women aged 40 and older.
Methods

SAMPLE SURVEYED
Cross sectional data were collected from women during telephone interviews using a cluster sampling technique devised to maximise the likelihood of sampling minority women aged 40 and older throughout the United States. 4 The random digit dialled sampling strategy was designed to achieve a sample size of approximately 3000 women of selected racial and ethnic characteristics. The methods concentrated on national postal "zip" codes with at least 20% each of three groups: African American; American Indian/Alaskan Native; and Latina/Hispanic. In addition to minority groups, a comparison sample of white women also were surveyed based on methods of the Centers for Disease Control and Prevention (CDC) Behavioral Risk Factor Surveillance System (BRFSS) random digit dialling techniques.
The BRFSS is an ongoing telephone survey of the health and health behaviours of Americans that is conducted by state health departments under the supervision and with the financial support of the CDC. 5 The methods of this study are described in more detail elsewhere. [4] [5] [6] Briefly, interviews were conducted throughout 12 months (July 1996 to June 1997) to avoid seasonal eVects. Four attempts were made to screen each selected telephone number. When a household was reached where an eligible woman resided, an additional three attempts were made to interview her. Response was calculated based on methods described by Remington and colleagues for the BRFSS 5 that include accounting for working telephone numbers where no contact was made and resulted in 91% completion. A total of 2922 women was successfully interviewed from the four targeted groups and constitute the sample available for the present analysis. These included 774 white women, 749 African American women, 739 Native women, and 660 Hispanic women. All interviews were conducted in English.
QUESTIONNAIRE
The telephone survey included 92 questions derived, in part, from the BRFSS, and the National Health Interview Survey. Because the primary focus of this study was on exercise and physical activity, a number of questions were designed specifically for this survey on these topics: These new questions were derived in part from input of focus groups with minority women. 6 Major topic areas of the survey included demographics; physical activity behaviour, attitudes, barriers and social support; sources of health information; tobacco use and exposure; dietary and weight control practices; and preventive health practices, medical diagnoses, health status and functional status. Women were asked if they had been "told by a doctor" that they selected common chronic diseases and risk factors (for example, high blood pressure, arthritis). Body mass index (BMI) was computed by the formula height/ weight 2 and women were classified as overweight if their BMI exceeded 27.3.
The CDC developed their own working model of functional health status and health related quality of life (HRQoL) that includes individual, personal network, and societal/ community domains. 7 8 Initial CDC surveillance eVorts were designed to give objective, individual level information on communityresident adults. 7 9 10 There is a four question module used by all states and an optional 10 question module used by some states as part of their BRFSS. 8 10-13 The BRFSS HRQoL core is well established with standardised survey and scoring methods and has established general population norms, [9] [10] [11] [12] and all 14 questions have been used in disability surveillance and research. [13] [14] [15] [16] (See appendix). For this study of ethnicity and health, seven questions measured health status, function, and disability. Three of the four question core BRFSS health status/HRQoL items were asked, including general health status (excellent, very good, good, fair, poor), and two questions that ask about poor health days in the past 30 days, one specifically about physical health and one asking about mental health. These two "poor health days" also combine for a summary measure of "good health days" by subtracting each from 30 (negative days are not allowed). These BRFSS core questions were augmented with two disability questions from the BRFSS 10 question optional HRQoL module: "Are you limited in any way in any activities because of any impairment or health problem?" followed by a question asking if the respondent needed personal care assistance because of an impairment or health problem. The latter yields a proxy summary measure of activities of daily living (ADL) function: For the purposes of this study this was combined with the question on limitations and women who reported they were not limited also were assumed not to require personal care assistance. Finally, a question that asked about work status included a category of "disabled and unable to work" that defined women with severe work disability (SWD): Analyses applying this definition of disability were restricted to women aged 40 to 64 (n=2207). This variable has been found to produce estimates of the prevalence of SWD similar to those generated by the 1990 Census (E A Borawski, et al. Annual Meeting of the American Public Health Association, Indianapolis, 1997). Persons aged 18 to 64 years of age were categorised as having a SWD if they: (1) indicated they were unable to work on the BRFSS occupational status question; (2) indicated they were unemployed, a student, homemaker, or retired AND their self rated health was "poor;" (3) indicated they were unemployed, a student, homemaker, or retired AND reported 14 or greater recent activity limitation days because of poor health.
ANALYSES
Analyses compared each group of minority women to white women (the referent category). Estimates of the prevalence of health status, disability, and other comparisons among groups were performed using weighted data by SPSS 7.5. 17 As the sampling method was by clusters, but not correlated (only one woman was selected per household), this technique may produce slightly conservative estimates compared with bootstrap, jack-knife, or other techniques for complex sampling methods. Mantel-Haenszel 2 statistics were used to detect significant diVerences between white and minority women for simple frequencies and a 2 for trend was computed to test between group diVerences for linear trend for variables with ranked categories (for example, education level). DiVerences between groups for continuous variables were tested with Student's t test. Descriptive statistical results are reported conservatively at p< 0.01. Logistic regression analyses were used to compute prevalence odds ratios (POR) and 95% confidence intervals (95% CI) comparing each group of minority women to white women for the dichotomous measures of health status and disability (work disability, limited by health/ impairment, need personal care, fair or poor health status). Linear regression was used for continuous measures of health status (poor mental and physical health days, good health days). Multivariate regression models were built in a progressive fashion with the intent of estimating the unconfounded eVect of race on each outcome variable (a main eVect model) rather than producing models with maximum prediction of the disability outcome variables. Potentially confounding variables were identified as those that (1) demonstrated a meaningful diVerence (ignoring p value) between the groups of women, and (2) were judged to have a potentially independent eVect on disability, but (3) not to be part of the causal pathway. Because of the cross sectional nature of the survey and because causal pathways were diYcult to assess, we used a conservative approach in defining confounders and included virtually all covariates when they had an eVect on even one of the coeYcients for ethnic groups. For example, logistic and linear models were adjusted for variables such as "exercise" unless clearly inappropriate (that is, exercise was not included in the logistic regression model predicting personal care assistance, and depression diagnosis was not included in the linear model predicting poor mental health days). The indicator variable for ethnic group was entered first to logistic and linear regression analyses models and then each potentially confounding variable was tested separately to see if it had a meaningful eVect on the size of the POR or regression coeYcient (for example, a change of ± 0.10 in the POR). 18 These candidate variables were then tested by adding them one at a time in increasingly complex models. Table 1 shows the descriptive characteristics of the overall sample and each ethnic group. Except for African American women, a majority of the sample reported they were married. There was a statistically significant trend for white women to have completed a higher level of formal education than minority women and also for their annual income to be higher (nine levels of income, 2 for trend p<0.001 for each group of minority women compared with white women). Slightly higher percentages of white and African American women reported they had some form of health insurance and, among women with coverage, African American and Native American women were more likely to list Medicaid (government health coverage for persons in poverty) as the source of their health insurance. Medical conditions reported by women also varied by race and ethnicity, and in expected patterns. For example, obesity and diabetes were more common in minority women; the latter was especially more common among African American and Native American women. Hypertension was reported by almost half of African American women compared with one third or less of the other women. Table 2 lists the descriptive results for each sub-group of women and for the overall sample. There was a striking excess of work disability among all three groups of minority women (7.1% to 10.3%) compared with white women (3.5%). Other measures of health and disability varied with some inconsistencies among the four groups of women. African American and Native women tended to report poorer physical health and more disability than white women, while Hispanic women actually reported somewhat better health on one indicator ("limitations due to mental or physical health"). However, African American and Native American women were much more likely to report they required some kind of personal care assistance, suggesting that their limitation resulted in a greater level of disability and a more dependent role (the comparison between Hispanic women and white women was not statistically significant).
Results
In general, the results of multi-variable models reduced but did not completely erase the group diVerences shown in table 2. Health characteristics that would be expected to be associated with health status and disability were consistent with expectations. For example, chronic conditions, like arthritis, heart disease, diabetes, etc, were predictors of poorer physical health and disability. Social and demographics characteristics like marital status, higher education and income, were associated with better health and less disability. Table  3 displays the final logistic regression models for the four dichotomous classifications of health and disability. Minority women were somewhat more likely to have poorer health or disability when defined by fair/poor health status, severe work disability, and needing per- Referent <$5000 per year; $5000 to <$10 000; $10 000 to <$15 000; $15 000 to <$20 000; $20 000 to <$25 000; $25 000 to <$35 000; $35 000 to <$50 000; $50 000 to $75 000. .01. ‡Per household income category. Referent <$5000 per year; $5000 to <$10 000; $10 000 to <$15 000; $15 000 to <$20 000; $20 000 to <$25 000; $25 000 to <$35 000; $35 000 to <$50 000; $50 000 to $75 000.
sonal care assistance. These increased risks included the null (POR = 1.0) value except for Hispanic women's risk of fair or poor health (POR = 1.63, 95% CI 1.20, 2.22). In contrast, white women were more likely to report disability when it was defined activity limitation. The decreased risk was significant for the comparison with African American women (POR 0.62, 95% CI 0.46, 0.85) and Hispanic women (POR 0.72, 95% CI 0.53, 0.98). Table 4 displays the adjusted estimates for the three "health days" variables. While the unadjusted comparisons (table 2) indicated an uneven pattern of health, the adjusted results were consistent in showing a trend toward fewer days of poor health among minority women, although none of these diVerences showed a statistically significant diVerence. For the composite index of good health days, African American women reported an adjusted mean increase of about 1.8 days per month, and Native American and Hispanic women reported an increase of almost one day per month over the mean for white women.
Discussion
There are a large number of definitions of disability and no universal standard exists for surveillance data. 19 As an example, the BRFSS question on "limited in any activity" would produce logically higher prevalence estimates of disability compared with the National Health Interview Survey measure, which classifies disability based only on limitations in the major activity. 20 Lack of consistency makes it diYcult to interpret reports and to understand potential disparities among groups. The theoretical construct of the disablement process has been improved and is still ongoing as part of an eVort by the World Health Organisation.
3
Future surveillance and research will benefit from the development of more concise measures of disability and interpretation of the inconsistent results of this study is limited by the currently available surveillance measures.
We found that disability and lower health status were somewhat more common among minority women when defined by self reported general health, work disability, and needing personal care assistance. This disparity was substantially reduced when adjusting for age and other predictors of poor health outcomes. Other measures of general health status gave conflicting results, for example, in unadjusted comparisons, minority women reported somewhat greater poor physical health days, but similar poor mental health days compared with white women: Both measures suggested minority women had a slight advantage after adjusting for other factors associated with reduced health status. However, work disability and needing assistance with personal care, which are the two indicators available in this study with a fairly consistent utility in defining disability, were also consistent in showing a decrement in health for minority women. 19 Regardless of the definition of health or disability, variables measuring health, demographic, and social factors showed strong relations in this study. Increasing age, medical conditions such as arthritis and diabetes, and characteristics such as being overweight were consistently associated with poorer health and disability. Also predictive of poorer health were social characteristics suggesting disadvantage, for example lower levels of education and income also were associated with lower health status and increased disability. However, even in models that included these characteristics, minority women were still at higher risk of disability (severe work disability and needing personal care), suggesting that traditional socioeconomic factors do not completely explain the discrepancy in health for minority women. The results suggest that minority women do experience some health disparity in terms of disability and health status in part attributable to social, economic, and medical care disadvantage.
Race and ethnicity are interpreted as social constructs rather than biological categories. [21] [22] [23] [24] [25] As such, including covariates that measure social characteristics or health problems that are a result of disadvantage may result in an over-adjustment when investigating decrements in health. Thus, these results should be interpreted as providing conservative estimates of the disadvantage in health and disability for minority women in the United States. Interpretation is limited, however, because the data are cross sectional and the temporal sequence of disability and other covariates cannot be determined. Longitudinal research that disentangles the disablement process is urgently needed to provide a better understanding of existing disparities.
The results of this study are consistent with the sparse reports on health status and disability among American women. Cross sectional results from the Health and Retirement Survey for adults aged 51 to 61 showed an increased prevalence of fair/poor health status and work disability among African American and Hispanic women compared with white women. 26 27 In particular, Bound and colleagues also found that poor health seemed to have a stronger eVect on labour force participation among minorities than for white people: This may suggest additional social factors explain the greater work disability of minority women. 26 Similar to the current report, data from the National Health Interview Survey also report a KEY POINTS x Membership in specific ethnic groups may be a contextual level characteristic that is associated with diVerences in disability. x There was a striking excess of work disability among minority women (7.1% to 10.3%) compared with white women (3.5%). x There is no universal standard definition of disability for surveillance data, which hampers comparisons among studies. x More research is needed to understand the nature and causes of disability diVerences in minority groups.
higher prevalence of fair/poor health for African American compared with white women. 28 Although comparable population means for health days have not been reported, the 1996 BRFSS reported a state median value of 3.3 poor health days and 3.5 poor mental health days for women aged 18 and older. 29 The increase in poor physical health days (4.7 days) and lower poor mental health days (2.7 days) reported here also are consistent with overall levels from previous reports using the BRFSS, where physical health decreased and mental health increased with increasing age. 9 African Americans in Kansas were found to have lower self reported heath status, 30 and rural New Mexico American Indians reported lower health based on mental and physical health days but fewer limited activity days based on the BRFSS. 31 Our findings also confirm other studies about the strong role of arthritis and obesity in producing disability and reduced health status. [32] [33] [34] However, comparative data are sparse and underscore the need for more detailed surveillance information for other special groups. In particular, we were unable to find any published comparative data for Native American women. This study is an important step in describing the health and disability of American women.
Future research is needed to understand the nature of ethnic health diVerences, but also in the measurement and classification of disability. This study is limited in its ability to suggest there is some disparity for minority women. The fairly broad and heterogeneous classifications of disability and health status are not likely to have produced spurious results of difference among the race and ethnic groups, rather they may have limited the potential for reporting more specific disparities (a bias toward the null). There also is considerable heterogeneity in the broad classifications of ethnic groups. In particular, combining among Hispanic subgroups is an example where social structures and factors that aVect health may be especially heterogeneous. 35 In addition, this study excluded women who could not or were unwilling to be interviewed in English, limiting the generalisability of these results.
Merril and colleagues reported that diVerences in functional limitations between white and minority women were attributable to actual diVerences in performance, and not differences in reporting. 36 This suggests that the eVect of disability misclassification is nondiVerential among race and ethnic groups and again, may have limited our ability to report true diVerences. The association of disability with race, ethnicity, and other social contextual factors is consistent with a social model of disablement.
3 Despite the variety of definitions used here to describe health diVerences, there is some indication of an overall pattern showing health decrements in minority women, especially for African American and Native American women. However, the pattern is uneven, and the reasons for the lack of uniform results is not clear. The magnitude of these health differences, when they were observed, was explained completely or in part (depending on the definition of health and disability), by diVerences in comorbid conditions, social characteristics and socioeconomic status. The role of social context in producing disability requires additional research to assist in developing policies and interventions. However, social disadvantage, potentially including minority status, may be an important contributor.
Disability has gained prominence as a key public health issue. 2 37 State level epidemiological surveillance eVorts are now underway, with a primary goal of assessing the magnitude of disability assessed by broadly defined disability domains. 38 39 Variations in health status for subgroups and the measurement issues described in this study may provide insights and priority issues for planning use of limited resources for public health surveillance and evaluation activities.
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